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Structure-Function Studies of Detergent Solubilized PTH1R-GaSbg Hilary P. Stevenson, Qiangm Zhang, Filippo Pullara, Guillermo Calero. University of Pittsburgh, Pittsburgh, PA, USA. G-protein coupled receptors (GPCRs) are seven-transmembrane signaling proteins that bind and activate heterotrimeric G-proteins by facilitating the exchange of GDP for GTP. The structural and functional consequences of GPCR-G protein binding have been well studied and include a high-resolution structure of the agonist-GPCR-G-protein ternary complex. However, this work has been performed almost entirely in Family A GPCRs, and have not including the pharmacologically relevant peptide binding Family B GPCRs. The Parathyroid Hormone Receptor Type 1 (PTH1R) is a prototypical Family B member that couples with multiple G-proteins including GaSbg. The PTH1R is a key regulator of extracellular calcium and phosphate homeostasis, and is important in bone healing and regeneration. Structural studies of PTH1R and its lipid modified cytosolic binding partner GaSbg have been limited by an inability to obtain high yield purifications of either of these proteins. An additional challenge is to obtain purifications conditions that provide detergent compatibility for PTH1R-GaSbg complex formation. In this study we have successfully identified conditions for high yield purifications of both PTH1R and GaSbg. Both proteins are 85 -95% monodispersed in detergent conditions as measured by Dynamic Light Scattering. Radio-ligand binding experiments demonstrate that the proteins are functional. Furthermore, pull-down experiments show the formation of the PTH1R-GaSbg complex. This complex is formed primarily through interactions of PTH1R with the GaS subunit, with bg showing little binding in the presence of agonist. Truncation mutants of the PTH1R were also purified for use in identifying GaSbg essential binding sites. Taken together, this system provides one of the first models for studying the direct interaction of a Family B GPCR with its cognate G protein. Structural studies using isolated proteins are being pursued for x-ray crystallographic study.
1233-Pos Board B3
Ligand Dynamics during Microsecond Simulations of the A2a Adenosine Receptor Ji Young Lee, Edward Lyman. University of Delaware, Newark, DE, USA. Thanks to their diversity of functions and widespread expression in all tissues, activation of G-protein-coupled receptors (GPCRs) upon agonist binding plays a critical role in cell signaling in many contexts. The GPCRs are therefore one of the most important classes of protein as drug targets. Recently, the crystal structure of the A2a adenosine receptor bound to agonist adenosine (G. Lebon et al., Nature 474, 521 (2011) ) or UK432097 (F. Xu et al., Science 332, 322 (2011) ) has been reported, offering insight into receptor A2a ligand binding and activation. Using the crystal structures as a starting point, we performed microsecond-timescale simulations of the A2a receptors bound to adenosine or UK432097, as well as the antagonist ZM241385. Our data suggest that adenosine is highly dynamic when bound to A2a, which contrasts starkly with the larger ligands UK432097 and ZM241385. Analyzing the simulation data in the context of published mutagensis experimental data suggests that the extra molecular scaffold of the larger ligands serves to stabilize key interactions, perhaps rationalizing the relative efficacy of different agonists. Toll Like Receptors (TLRs) are major facilitators of the innate immune response. Although the structure and function of TLRs are well studied, the role of their transmembrane domain has not been fully understood. Here we show that peptides based on the TM domain of TLR2 and TLR1/6 specifically inhibit TLR2 activation. These peptides inhibited TNFa secretion by mouse macrophages after lipotechoic acid (LTA, the cell wall of Gram-positive bacteria) activation, while no effect was seen on TLR4 activation by lipopolysacharide (LPS, the cell wall of Gram-negative bacteria). FRET analysis and self assembly assays revealed that these TM peptides are capable of interacting with each other, favoring hetero-rather than homo-dimerisation. Finally, a selected TLR2 TM peptide was able to rescue up to 60% of mice affected by an otherwise lethal acute systemic inflammation driven by hyperactivation of TLR2. ShakingB(Lethal) is a gap junction protein that contributes to rectifying synapses of the Drosophila Giant Fiber System. Like other innexins, ShakingB (lethal) spans the membrane four times (M1-M4) with cytoplasmic amino and carboxyl termini. Tryptophan-scanning analysis, recently applied to ShakingB(Lethal) confirmed that the first transmembrane domain (M1) was helical and identified four sites along one face of the helix that are likely to be involved in helix-helix interactions (DePriest et al., in press ). To further examine the nature and extent of interactions between transmembrane domains, tryptophan-scanning mutagenesis was applied to the second transmembrane domain (M2). Of the twelve sites tested so far, at least three were sensitive to tryptophan substitution, identifying at least one helical face of M2 involved in interactions between transmembrane domains. The structure and function of the amino terminus of ShakingB(Lethal) was also addressed. Deletion of the amino terminus induced complete disruption in gap junction function. However, ShakingB(Lethal) was apparently unaffected by a variety of amino acid substitutions within the amino terminus including tryptophan substitution. A variety of truncations and substitutions are currently being tested in order to identify regions of the amino terminus essential for function. Harvard Medical School, Boston, MA, USA. The function of diphtheria toxin translocation (T) domain is a transfer of catalytic domain across endosomal membrane in response to acidification. The goal of this study is to develop a simple and reliable in vitro functional assay for the T-domain, one that can be used to investigate structure-function relationships using interactions of various mutants with lipid bilayers of various compositions. Traditionally the activity of the T-domain is estimated either by measuring conductance in planar lipid bilayers or by measuring the release of fluorescent markers from large unilamellar lipid vesicles. We have applied 244a Monday, February 27, 2012 
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